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Description

[0001] The present invention relates to a medium volt-
age air insulated switchgear with improved features, and
in particular to medium voltage air insulated switchgear
having a greater flexibility of application, i.e. an easier
possibility to be adapted to different configuration accord-
ing to the needs. For the purposes of the present appli-
cation the term medium voltage is referred to applications
in the range of between 1 and 52 kV.
[0002] Medium voltage air insulate switchgear are well
known in the art and they usually consist of a casing
which defines an internal volume for housing a circuit
breaker unit a bus-bar assembly, as well as other sys-
tems, such as a feeder system and possible auxiliary
equipment.
[0003] The circuit breaker unit is normally positioned
inside a circuit breaker compartment, said circuit breaker
unit being, in the so-called withdrawable configuration,
movable between a service position, in which it is con-
nected to the bus-bar and feeder systems, and a test/dis-
connected position in which it is isolated from the bus-
bar and feeder systems. Patent GB 1229834 discloses
an air insulated switchgear comprising a withdrawable
multipole circuit-breaker with vertically aligned bushings.
Depending on the intended applications, the internal vol-
ume of the casing also houses a number of different com-
ponents and apparatuses, such as current transformers,
voltage transformers and earthing switches which can
be used with a manual or motor-operated mechanism,
as well as other additional or alternative components.
[0004] Also the bus bar assembly and the feeder sys-
tem are normally positioned in a dedicated compartment
and, depending on the service continuity requirements,
different degrees of physical and electrical segregation
among the compartments can be envisaged.
[0005] In a first configuration, there is no physical and
electrical segregation among the compartments and in
such a case the whole switchgear has to be put out of
service before opening the cabinet or for having access
to any switchgear components.
[0006] In order to avoid such discontinuity of service,
and to keep at least some of the compartments ener-
gized, a physical and electrical segregation among the
compartments is achieved by using plastic and/or metal-
lic partitioning systems.
[0007] Thus, in a second configuration, a physical and
electrical segregation between the bus bar compartment
and the compartments housing the remaining apparatus
is foreseen. In such a case, the main bus bar can remain
energized even in case of access by an operator to other
switchgear components for normal operation and/or nor-
mal maintenance.
[0008] Then, in a third configuration, the bus bar, the
circuit breaker and the feeder compartments are physi-
cally and electrically segregated from each other and in
this case the main bus bar and the feeder system can
remain energized even in case of access by an operator

to other the circuit breaker compartment.
[0009] In case of withdrawable configuration of the cir-
cuit breaker, when a physical and electrical segregation
between the compartments is present, a partitioning sys-
tem having movable partitioning walls is normally re-
quired so as to allow the movement of the circuit breaker
terminals between the compartments.
[0010] Currently, the movement of the movable parti-
tioning walls is actuated through a complex kinematic
chain with levers and pins which links the movable par-
titioning walls to the switch truck. It has to be noted that,
the transmission of the movement to the movable parti-
tioning walls through a kinematic chain, permanently link-
ing the movable partitioning walls to the switch truck, in-
volves the construction and assembly of a large number
of parts. The kinematic chain itself is very complex, com-
bining rotational and translational movements, with the
possibility of failures of the movement.
[0011] Thus, depending on the intended application,
the internal volume of the switchgear need to be designed
so as to allow installation of the various components in
accordance with the desired typology of segregation
among the compartments required by the intended ap-
plication. At the current state of the art, it is normally very
difficult or even not possible to change the configuration
of a switchgear and to adapt it to different typologies of
segregations among the compartments.
[0012] At the same time, also the circuit breaker unit
needs to be adapted according to the needs and, in gen-
eral, a number of different circuit breaker configurations
are needed in order to realize different panel configura-
tions. In particular, most circuit breaker solutions of
known type include contact arms, i.e. the arms connect-
ing the circuit breaker to the bus bar and feeder systems,
which are perpendicular to the longitudinal axis of the
interruption unit thereby increasing the electrodynamic
stress, due to the non-linear path of the current.
[0013] It should also be noted that the presence of an
earthing switch, in addition to require some dedicated
internal space, also requires dedicated manual or motor-
operated actuation systems and a series of mechanical
interlocks, with a consequent increase of complexity of
the panel as well as manufacturing and installation costs
thereof.
[0014] It is therefore an object of the present invention
to provide a medium voltage air insulated switchgear in
which the above-mentioned drawbacks are avoided or
at least reduced.
[0015] More in particular, it is an object of the present
invention to provide medium voltage air insulated switch-
gear having a greater flexibility of application with respect
to the conventional medium voltage air insulated switch-
gear.
[0016] As a further object, the present invention is
aimed at providing a medium voltage air insulated switch-
gear in which different degrees of segregation among
the compartments can be easily achieved, thereby
achieving different switchgear configurations in terms of
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service continuity.
[0017] A further object of the present invention is to
provide a medium voltage air insulated switchgear in
which the interruption and disconnection operations can
be can be carried out very easily and with a reduced
number of components thereby allowing to minimize the
occupied space inside the panel.
[0018] Still a further object of the present invention is
to provide a medium voltage air insulated switchgear in
which the electrodynamic stresses are reduced.
[0019] Another object of the present invention is to pro-
vide a medium voltage air insulated switchgear having a
reduced number of mechanical parts.
[0020] Another object of the present invention is to pro-
vide a medium voltage air insulated switchgear having a
partitioning system with improved functionality.
[0021] Still another object of the present invention is
to provide a medium voltage air insulated switchgear with
reduced manufacturing, installation and maintenance
costs.
[0022] Thus, the present invention relates to an air in-
sulated medium voltage switchgear which is character-
ized in that it comprises a casing which defines an internal
volume for housing at least a circuit breaker assembly
and a bus bar assembly. In the medium voltage air insu-
lated switchgear of the invention, said circuit breaker as-
sembly is movable between at least two operative posi-
tions and comprises an insulating base frame supporting
an interruption unit, an actuator for actuating the open-
ing/closing operation of said interruption unit and a kin-
ematic chain operatively connecting said actuator to said
interruption unit. Furthermore, said circuit breaker as-
sembly comprises, for each phase, at least a first and a
second insertion contacts which are couplable and un-
couplable to corresponding first and second fixed con-
tacts by moving said circuit breaker assembly
In this way, it is possible to overcome some of the dis-
advantages and drawbacks of the circuit breaker of the
known art.
[0023] In particular, the use of a circuit breaker assem-
bly in a withdrawable configuration (i.e. movable between
at least two operative positions) and comprising an insu-
lating base frame supporting an interruption unit, an ac-
tuator and a kinematic chain operatively connecting said
actuator to said interruption unit, allows to easily adapt
the switchgear of the invention to different segregation
typologies.
[0024] Another important advantage derives form the
fact that, as better explained in the following description,
it is possible to realize a linear current path minimizing
the current path itself and avoiding current turns, thereby
permitting to optimize the heating effects, to reduce the
electrodynamic mechanical stresses and to design a
cheaper switchgear.
[0025] A further advantage resides in that the number
of components and operating parts is reduced, since it
is no longer necessary to have an earthing switch and
the corresponding motor or manual-operated actuation

systems and mechanical interlocks with circuit breaker,
with a consequent reduction of manufacturing, installa-
tion and maintenance costs.
[0026] Also, according to a particular embodiment of
the invention, the movement of movable partition shutter
is obtained directly from the circuit breaker, or a part
thereof during the insertion and extraction operations.
The number of components is therefore greatly reduced,
with consequent reduction of costs and time of manufac-
turing, installation and maintenance. The risk of failure
of movement is also reduced, since there is no kinematic
chain interposed between the circuit breaker and the par-
titioning device
In a preferred embodiment of the air insulated medium
voltage switchgear according to the invention, said first
fixed contact is electrically connected to said bus bar as-
sembly and said second fixed contact is electrically con-
nected to a feeder system.
[0027] The air insulated medium voltage switchgear
according to the invention preferably comprises a third
and a fourth fixed contacts, at least one of said third and
a fourth fixed contacts being at ground potential, said
circuit breaker assembly being movable between a first
disconnected position, a second grounded position, in
which said first and second insertion contacts are respec-
tively electrically connected to said third and fourth fixed
contacts, and a third connected position, in which said
first and second insertion contacts are respectively elec-
trically connected to said first and second fixed contacts.
According to the invention, said third and fourth fixed con-
tacts are vertically aligned so as to realize a linear current
path. For the same reason, also said first and second
fixed contacts can be advantageously vertically aligned.
[0028] According to a possible embodiment, the air in-
sulated medium voltage switchgear of the invention com-
prises a first partitioning system which defines a first com-
partment for housing said bus bar assembly and sepa-
rates said first compartment from a second compartment
housing said circuit breaker assembly.
[0029] According to a further possible embodiment, the
air insulated medium voltage switchgear of the invention
comprises a second partitioning system which defines a
third compartment for housing a feeder system and sep-
arates said third compartment from said second com-
partment housing said circuit breaker assembly.
[0030] Said first and/or second partitioning systems
can be made of an insulating material; alternatively, said
first and/or second partitioning systems can be made of
a conductive material.
[0031] In the air insulated medium voltage switchgear
according to the invention, said circuit breaker assembly
can comprise, for each phase, at least a first bushing.
[0032] Also, when a partitioning system is present in
the air insulated medium voltage switchgear according
to the invention that said partitioning system can advan-
tageously comprise a shutter that can be opened/closed
by interaction with said bushing.
[0033] Preferably, said bushing is a grading bushing
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having an insulation system based on grading capacitors
electrical field control.
[0034] In such a case, said first and/or second parti-
tioning systems and said shutter can be conveniently
made of conductive material and said grading capacitors
electrical field control can comprise, on the external sur-
face of said bushing, a metallic concentric layer, which
is preferably operatively couplable to said metallic shutter
for grounding said grading bushing.
[0035] According to a particular embodiment of the air
insulated medium voltage switchgear of the invention,
said circuit breaker assembly preferably comprises, for
each phase, a second bushing. In such a case said first
partitioning system preferably comprises a shutter that
can be opened/closed by interaction with said first bush-
ing and said second partitioning system also preferably
comprises a shutter that can be opened/closed by inter-
action with said second bushing.
[0036] Further characteristics and advantages of the
invention will emerge from the description of preferred,
but not exclusive embodiments of an air insulated medi-
um voltage switchgear according to the invention, non-
limiting examples of which are provided in the attached
drawings, wherein:

Figure 1 is a schematic side view of a first embodi-
ment of an air insulated medium voltage switchgear
according to the invention;
Figure 2 is a schematic side view of a second em-
bodiment of an air insulated medium voltage switch-
gear according to the invention;
Figure 3 is a schematic side view of a third embod-
iment of an air insulated medium voltage switchgear
according to the invention;
Figure 4 is a schematic side view of a fourth embod-
iment of an air insulated medium voltage switchgear
according to the invention;
Figure 5 is a schematic side view of a circuit breaker
assembly useable in the air insulated medium volt-
age switchgear of figure 1;
Figure 6 is a schematic side view of a circuit breaker
assembly useable in the air insulated medium volt-
age switchgear of figure 2;
Figure 7 is a schematic side view of a circuit breaker
assembly useable in the air insulated medium volt-
age switchgear of figure 3;
Figure 8 is a schematic side view of a circuit breaker
assembly useable in the air insulated medium volt-
age switchgear of figure 4.

[0037] With reference to the attached figures, an air
insulated medium voltage switchgear 1 according to the
invention, designed with the reference number 1, com-
prises, in its more general definition, a casing 2 which
defines an internal volume 3.
[0038] At least a circuit breaker assembly 4 and a bus
bar assembly 5 are housed inside the internal volume 3,
said circuit breaker assembly 4 being movable between

at least two operative positions, e.g. a test/disconnected
position and a service position in which it is connected
to the bus bar assembly 5. In the attached figures 1-4,
the circuit breaker assembly 4 is represented in the serv-
ice position.
[0039] With reference also to figure 5-8, one of the
characterizing features of the invention resides in that
the circuit breaker assembly 4 normally comprises an
insulating base frame 41 supporting an interruption unit
42, an actuator 43 for actuating the opening/closing op-
eration of said interruption unit 42 and a kinematic chain
operatively connecting said actuator 43 to said interrup-
tion unit 42. The interruption unit 42 usually comprises,
for each phase, an interruption chamber housing a first
fixed interruption contact and a second movable inter-
ruption contact (fixed and movable interruption contacts
are not shown in the attached drawings). Normally the
circuit breaker is a three-phase circuit breaker and thus
comprises three interruption chambers which house cor-
responding sets of fixed/movable interruption contacts
reciprocally couplable/uncouplable between an open
and close position. Fixed and movable contacts can be
conventional interruption contacts of known type and
therefore will not be described in more details.
[0040] As shown in figures 5-8, the actuator 43 is usu-
ally housed in a casing 431 and an operating interface
432 is also usually present (not shown in figures 1-4).
The actuator 43 moves, through said kinematic chain,
said second movable interruption contact between a first
position in which it is in electrical connection with the
corresponding fixed interruption contact and a second
position in which they are spaced apart. For the purposes
of the present invention, the actuator 43 can be a con-
ventional actuator of known type and therefore will not
be described in more details, being known per se.
[0041] A further characteristics of the air insulated me-
dium voltage switchgear 1 according to the invention,
consists in that said circuit breaker assembly 4 further
comprises, for each phase, at least a first 411 and a sec-
ond 412 insertion contacts, electrically connected to a
respective fixed or movable interruption contact of said
interruption unit 42. As an example, the insertion contacts
can be conventional tulip or sliding contacts.
[0042] The first 411 and second 412 insertion contacts
are couplable and uncouplable to corresponding first 31
and second 32 fixed contacts by moving said circuit
breaker assembly 4.
[0043] Preferably, in the air insulated medium voltage
switchgear 1 according to the invention said first fixed
contact 31 is electrically connected to said bus bar as-
sembly 5 while said second fixed contact 32 is electrically
connected to a feeder system 6.
[0044] Thus, by moving the circuit breaker assembly
4, it is possible to couple and uncouple the first 411 and
second 412 insertion contacts to the corresponding first
31 and second 32 fixed contacts, thereby realizing a serv-
ice position (as shown in the attached figures 1-4) in
which the first 411 and second 412 insertion contacts are
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electrically coupled to the corresponding first 31 and sec-
ond 32 fixed contacts, or a test/disconnected position
(not shown in the figures) in which the first 411 and sec-
ond 412 insertion contacts are isolated form the corre-
sponding first 31 and second 32 fixed contacts.
[0045] According to a preferred embodiment of the in-
vention, the air insulated medium voltage switchgear 1
further comprises a third 33 and a fourth 34 fixed con-
tacts, at least one of said third 33 and a fourth 34 fixed
contacts being at ground potential.
[0046] In such a case, said circuit breaker assembly 4
is conveniently movable between:

a first disconnected position (not shown in the at-
tached figure), in which the first 411 and second 412
insertion contacts are respectively spaced apart
from said first 31 and second 32 fixed contacts and
from said third 33 and fourth 34 fixed contacts;
a second grounded position (not shown in the at-
tached figure), in which said first 411 and second
412 insertion contacts are respectively electrically
connected to said third 33 and fourth 34 fixed con-
tacts;
and a third connected position (shown in figures 1-4),
in which said first 411 and second 412 insertion con-
tacts are respectively electrically connected to said
first 31 and second 32 fixed contacts,
thereby realizing, in addition to the interruption func-
tions proper of the circuit breaker unit, also the dis-
connection and ground connections.

[0047] In this way, it is possible to combine the inter-
ruption operations and the disconnection operations in a
very compact and simplified manner without the need of
having dedicated grounding switches and the related op-
erating mechanism. This allows to reduce the number of
components, thereby reducing the manufacturing, instal-
lation and maintenance costs. Its simplified construction
and operating concepts allows further saving of costs,
particularly in terms of copper connections normally
needed in conventional switchgears.
[0048] As shown in the attached figures 1-4, in the air
insulated medium voltage switchgear 1 according to the
invention, said third 33 and fourth 34 fixed contacts are
preferably positioned inside the internal volume 3 of the
switchgear 1 so as to be vertically aligned.
[0049] In a similar manner, also said first 31 and sec-
ond 32 fixed contacts are preferably positioned inside
the internal volume 3 of the switchgear 1 so as to be
vertically aligned.
[0050] In other words, thanks to the use of an insulating
base frame 41 for supporting the interruption unit 42, it
is possible to have the live exit from the lower surface of
the insulating base frame 41, thereby creating a linear
current path (i.e. parallel to the axis of the interruption
chamber) between the contacts 411 and 412. Conse-
quently, electrodynamic stresses due to non-linear cur-
rent paths, as in most of the conventional switchgears,

are greatly reduced.
[0051] One of the most important features of the air
insulated medium voltage switchgear 1 according to the
invention resides in its flexibility of application with re-
spect to the conventional medium voltage air insulated
switchgear, and in particular in its capability to achieve
different degrees of segregation among the compart-
ments in a very easy manner, thereby achieving different
switchgear configurations in terms of service continuity.
[0052] In this respect, figure 1 shows a situation in
which there is no physical and electrical segregation
among the compartments housing the bus bar assembly
5, the circuit breaker assembly 4 and the feeder system
6. For obtaining such a switchgear configuration, the cir-
cuit breaker assembly 4 can have the very simple con-
figuration of figure 5.
[0053] With reference to figure 2, a switchgear config-
uration in which the bus bar assembly is segregated from
the remaining parts of the switchgear can be achieved
by using a first partitioning system 51, properly positioned
inside the internal volume 3 so as to define a first com-
partment 11 for housing said bus bar assembly 5 and
separate said first compartment 11 from a second com-
partment 12 housing said circuit breaker assembly 4. In
such a case, with reference to figure 6, the circuit breaker
assembly can conveniently have a configuration includ-
ing, for each phase, at least a first bushing 71, protruding
from the interruption unit 42 and having, on a distal end
thereof, an insertion contact 411 in electrical connection
with a corresponding interruption contact inside said in-
terruption unit.
[0054] Thus, very few modifications are needed in or-
der change a switchgear from the non-segregated con-
figuration of figure 1 to the partially segregated configu-
ration of figure 2. In practice, starting from the configu-
rations of figure 1 and 5, it is sufficient to add a bushing
71 for each phase of the circuit breaker assembly and
install a proper partitioning system 51 in order to obtain
the configurations of figures 2 and 6.
[0055] In the same way, with reference to figures 3 and
4, a switchgear configuration in which both the bus bar
assembly and the feeder system are segregated from
the circuit breaker assembly can be achieved by using,
in addition to said first partitioning system 51, a second
partitioning system 62 which defines a third compartment
13 for housing a feeder system 6 and separates said third
compartment 13 from said second compartment 12 hous-
ing said circuit breaker assembly 4. In this way it is pos-
sible to achieve a fully segregated configuration, i.e. a
situation in which both the bus-bar compartment 11 and
the feeder compartment 13 are physically and electrically
segregated from the main circuit breaker compartment.
[0056] In this respect, with reference to figures 7 and
8, the circuit breaker assembly can conveniently have a
configuration including, for each phase, a first bushing
71, protruding from the interruption unit 42 and having,
on a distal end thereof, a first insertion contact 411 in
electrical connection with a corresponding interruption
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contact (e.g. the fixed interruption contact) inside said
interruption unit 42, as well as a second bushing 72, pro-
truding from the insulating base frame 41 of the circuit
breaker assembly 4 and having, on a distal end thereof,
a second insertion contact 411 in electrical connection
with a corresponding interruption contact (e.g. the mov-
able interruption contact) inside said interruption unit 42.
[0057] Also in this case, very few modifications are
needed in order to change a switchgear from the non-
segregated configuration of figure 1 or from the partially
segregated configuration of figure 2, to the fully segre-
gated configuration of figure 3 and 4.
[0058] Depending on the intended applications, said
first 51 and/or second 62 partitioning systems can be
made of insulating material or, alternatively said parti-
tioning system 51 and 62 can be made of conductive
material.
[0059] According to a particularly preferred embodi-
ment, applicable to partially segregated configurations,
as well as to fully segregated configurations of an air
insulated medium voltage switchgear 1 according to the
invention, said first 51 and/or second 62 partitioning sys-
tems can conveniently comprise a movable shutter that
can be opened/closed by interaction with said circuit
breaker assembly, in particular by interaction with said
bushing 71 and/or 72.
[0060] In this way, the movement of the movable par-
tition shutter is obtained directly from the movement of
the circuit breaker assembly 4, or a part thereof (e.g. the
bushings 71 and/or 72) during the insertion operations
of the insertion contacts 411 and 412 into the correspond-
ing first 31 and second 32 fixed contacts. The number of
components is therefore greatly reduced, with conse-
quent reduction of costs and time of manufacturing, in-
stallation and maintenance.
[0061] In practice, as an example, with reference to
figure 2, said first 51 partitioning systems can conven-
iently comprise a shutter that can be opened/closed by
interaction with said bushing 71. In the same way, with
reference to figure 3 and 4, the first partitioning system
can conveniently comprise a shutter that can be
opened/closed by interaction with said first bushing 71,
while the second partitioning system 62 can conveniently
comprise a shutter that can be opened/closed by inter-
action with said second bushing 72.
[0062] The bushings 71 and 72 can be conventional
bushings, as shown in figures 4 and 8.
[0063] However, according to a preferred embodiment
of an air insulated medium voltage switchgear 1 accord-
ing to the invention, shown in figure 2, 3, 6 and 7, said
bushing 71 or 72 can be conveniently a grading bushing
having an insulation system based on grading capacitors
electrical field control. In such a case, the grading capac-
itors electrical field control allows to minimize the radial
insulating dimension of the circuit breaker arms consti-
tuted by the bushings 71 and 72.
[0064] The grading capacitors electrical field control
preferably includes, on the external surface of said bush-

ing 71 or 72, a metallic concentric layer 711 to be put at
ground potential.
[0065] When a grading bushing is used, the first 51
and/or second 62 partitioning systems and said shutter
are preferably made of conductive material, e.g. metallic
material. In such a case, grounding of the metallic con-
centric layer 711 can be conveniently achieved, accord-
ing to a particularly preferred embodiment not shown in
details in the present application, by putting in connection
said metallic concentric layers with the metallic shutters
of the first 51 and/or second 62 partitioning systems.
[0066] In this way, it is possible to obtain not only the
opening/closing operation of the movable shutters of the
first 51 and second 62 partitioning systems, but also the
grounding of the grading capacitors system when the cir-
cuit breaker assembly 4 is in the service position (i.e. in
the positions of figures 1-4)
[0067] It is clear from the above that the air insulated
medium voltage switchgear of the invention have a
number of advantages with respect to air insulated me-
dium voltage switchgears of known type.
[0068] In particular, as explained above, the air insu-
lated medium voltage switchgear of the invention has a
greater flexibility of application with respect to the con-
ventional medium voltage air insulated switchgear, since
it is possible to achieve different degrees of segregation
among the compartments in a very easy manner, thereby
achieving different switchgear configurations in terms of
service continuity.
[0069] As a matter of facts, thanks also to the set-up
of the circuit breaker assembly 4 with a few components
(interruption unit 42, actuator 43 and kinematic chain)
supported by the insulating base frame 41, it is possible
with only a few accessories (e.g., circuit breaker bushings
71 and 72 and insertion contacts 411 and 412) to change
the configuration of the circuit breaker assembly 4 and
adapt it to the intended switchgear configuration in terms
of compartments segregation.
[0070] Also, in the air insulated medium voltage switch-
gear of the invention, the electrodynamic stresses are
reduced, since a linear current path (i.e. a current path
parallel to the longitudinal axis of the interruption cham-
ber) can be obtained, e.g. by properly aligning the fixed
contacts 31,32 and 33,34.
[0071] Also, as explained above, in the air insulated
medium voltage switchgear of the invention, it is possible
to combine the interruption operations and the discon-
nection operations in a very compact and simplified man-
ner without the need of having dedicated grounding
switches and the related operating mechanism. This al-
lows to reduce the number of components, thereby re-
ducing the manufacturing, installation and maintenance
costs. Its simplified construction and operating concepts
allows further saving of costs, particularly in terms of cop-
per connections normally needed in conventional switch-
gears.
[0072] It is also worth mentioning that, at least for par-
ticular embodiments of the air insulated medium voltage
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switchgear of the invention, the movement of the mova-
ble partition shutter is obtained directly from the move-
ment of the circuit breaker assembly, or a part thereof
(e.g. the bushings) during the insertion operations. Con-
sequently, the number of components is therefore greatly
reduced, with consequent reduction of costs and time of
manufacturing, installation and maintenance
[0073] The air insulated medium voltage switchgear
thus conceived may undergo numerous modifications
and come in several variants, all coming within the scope
of the inventive concept. Moreover, all the component
parts described herein may be substituted by other, tech-
nically equivalent elements. In practice, the component
materials and dimensions of the device may be of any
nature, according to need and the state of the art.

Claims

1. An air insulated medium voltage switchgear (1) com-
prising a casing (2) defining an internal volume (3)
for housing at least a circuit breaker assembly (4)
and a bus bar assembly (5), said circuit breaker as-
sembly (4) being movable between at least two op-
erative positions and comprising for each phase, at
least a first (411) and a second (412) insertion con-
tacts couplable and uncouplable to corresponding
first (31) and second (32) fixed contacts by moving
said circuit breaker assembly (4), characterized in
that said circuit breaker assembly (4) further com-
prises an insulating base frame (41) supporting an
interruption unit (42) comprising for each phase an
interruption chamber, an actuator (43) for actuating
the opening/closing operation of said interruption
unit (42) and a kinematic chain operatively connect-
ing said actuator (43) to said interruption unit (42),
said second insertion contact (412) being outwardly
positioned with respect to a lower surface of said
insulating frame, said first and second insertion con-
tacts (411, 412) being vertically aligned, a linear cur-
rent path parallel to an axis of said interruption cham-
ber being created between said first and second in-
sertion contacts.

2. The air insulated medium voltage switchgear (1) ac-
cording to claim 1, characterized in that said first
fixed contact (31) is electrically connected to said
bus bar assembly (5) and said second fixed contact
(32) is electrically connected to a feeder system (6).

3. The air insulated medium voltage switchgear (1) ac-
cording to claim 1 or 2, characterized in that it com-
prises a third (33) and a fourth (34) fixed contacts,
at least one of said third (33) and a fourth (34) fixed
contacts being at ground potential, said circuit break-
er assembly (4) being movable between a first dis-
connected position, a second grounded position, in
which said first (411) and second (412) insertion con-

tacts are respectively electrically connected to said
third (33) and fourth (34) fixed contacts, and a third
connected position, in which said first (411) and sec-
ond (412) insertion contacts are respectively electri-
cally connected to said first (31) and second (32)
fixed contacts.

4. The air insulated medium voltage switchgear (1) ac-
cording to claim 3, characterized in that said third
(33) and fourth (34) fixed contacts are vertically
aligned.

5. The air insulated medium voltage switchgear (1) ac-
cording to one or more of the previous claims, char-
acterized in that said first (31) and second (32) fixed
contacts are vertically aligned.

6. The air insulated medium voltage switchgear (1) ac-
cording to one or more of the previous claims, char-
acterized in that it comprises a first partitioning sys-
tem (51) which defines a first compartment (11) for
housing said bus bar assembly (5) and separates
said first compartment (11) from a second compart-
ment (12) housing said circuit breaker assembly (4).

7. The air insulated medium voltage switchgear (1) ac-
cording to claim 6, characterized in that it compris-
es a second partitioning system (62) which defines
a third compartment (13) for housing a feeder system
(6) and separates said third compartment (13) from
said second compartment (12) housing said circuit
breaker assembly (4).

8. The air insulated medium voltage switchgear (1) ac-
cording to claim 6 or 7, characterized in that said
first (51) and/or second (62) partitioning systems are
made of insulating material.

9. The air insulated medium voltage switchgear (1) ac-
cording to claim 6 or 7, characterized in that said
first (51) and/or second (62) partitioning systems are
made of conductive material.

10. The air insulated medium voltage switchgear (1) ac-
cording to one or more of claims from 6 to 9, char-
acterized in that said circuit breaker assembly (4)
comprises, for each phase, at least a first bushing
(71).

11. The air insulated medium voltage switchgear (1) ac-
cording to claim 10, characterized in that said first
(51) and/or second (62) partitioning systems com-
prises a shutter that can be opened/closed by inter-
action with said bushing (71).

12. The air insulated medium voltage switchgear (1) ac-
cording to claims 9 and 10, characterized in that
said bushing (71) is a grading bushing having an

11 12 



EP 2 346 126 B1

8

5

10

15

20

25

30

35

40

45

50

55

insulation system based on grading capacitors elec-
trical field control.

13. The air insulated medium voltage switchgear (1) ac-
cording to claims 11 and 12, characterized in that
said first (51) and/or second (62) partitioning sys-
tems and said shutter are made of conductive ma-
terial and in that said grading capacitors electrical
field control comprises, on the external surface of
said bushing (71), a metallic concentric layer (711).

14. The air insulated medium voltage switchgear (1) ac-
cording to claim 13, characterized in that said me-
tallic concentric layer (711) is operatively couplable
to said metallic shutter for grounding said grading
bushing.

15. The air insulated medium voltage switchgear (1) ac-
cording to claims 7 and 11, characterized in that
said circuit breaker assembly (4) comprises, for each
phase, a second bushing (72), said first partitioning
system (51) comprising a shutter that can be
opened/closed by interaction with said first bushing
(71), said second partitioning system (62) compris-
ing a shutter that can be opened/closed by interac-
tion with said second bushing (72).

Patentansprüche

1. Luftisolierte Mittelspannungsschaltanlage (1), die
ein Gehäuse (2) umfasst, das ein Innenvolumen (3)
zum Aufnehmen zumindest eines Leistungsschal-
teraufbaus (4) und eines Sammelschienenaufbaus
(5) definiert, wobei der Leistungsschalteraufbau (4)
zwischen mindestens zwei Wirkstellungen beweg-
bar ist und für jede Phase zumindest einen ersten
(411) und einen zweiten (412) Einsteckkontakt um-
fasst, die durch Bewegen des Leistungsschalterauf-
baus (4) mit einem entsprechenden ersten (31) und
zweiten (32) Festkontakt kuppelbar und von diesen
entkuppelbar sind, dadurch gekennzeichnet, dass
der Leistungsschalteraufbau (4) weiter ein isolieren-
des Grundgestell (41) umfasst, das eine Unterbre-
chungseinheit (42) trägt, die für jede Phase eine Un-
terbrechungskammer, einen Aktor (43) zum Auslö-
sen des Öffnungs- / Schließvorgangs der Unterbre-
chungseinheit (42) und eine kinematische Kette, die
den Aktor (43) wirksam mit der Unterbrechungsein-
heit (42) verbindet, umfasst,
wobei der zweite Einsteckkontakt (412) bezüglich ei-
ner Unterseite des isolierenden Gestells außen po-
sitioniert ist, wobei der erste und der zweite Einsteck-
kontakt (411, 412) vertikal ausgerichtet sind, wobei
ein zu einer Achse der Unterbrechungskammer pa-
ralleler linearer Strompfad zwischen dem ersten und
dem zweiten Einsteckkontakt erzeugt wird.

2. Luftisolierte Mittelspannungsschaltanlage (1) nach
Anspruch 1, dadurch gekennzeichnet, dass der
erste Festkontakt (31) elektrisch mit dem Sammel-
schienenaufbau (5) verbunden ist und der zweite
Festkontakt (32) elektrisch mit einem Einspeisesys-
tem (6) verbunden ist.

3. Luftisolierte Mittelspannungsschaltanlage (1) nach
Anspruch 1 oder 2, dadurch gekennzeichnet, dass
sie einen dritten (33) und einen vierten (34) Festkon-
takt umfasst, wobei zumindest einer des dritten (33)
und eines vierten (34) Festkontakts auf Massepo-
tenzial liegt, wobei der Leistungsschalteraufbau (4)
zwischen einer ersten Trennstellung, einer zweiten
Erdungsstellung, in der der erste (411) und der zwei-
te (412) Einsteckkontakt elektrisch mit dem dritten
(33) bzw. dem vierten (34) Festkontakt verbunden
sind, und einer dritten Anschlussstellung, in der der
erste (411) und der zweite (412) Einsteckkontakt
elektrisch mit dem ersten (31) bzw. dem zweiten (32)
Festkontakt verbunden sind, bewegbar ist.

4. Luftisolierte Mittelspannungsschaltanlage (1) nach
Anspruch 3, dadurch gekennzeichnet, dass der
dritte (33) und der vierte (34) Festkontakt vertikal
ausgerichtet sind.

5. Luftisolierte Mittelspannungsschaltanlage (1) nach
einem oder mehreren der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass der erste (31) und
der zweite (32) Festkontakt vertikal angeordnet sind.

6. Luftisolierte Mittelspannungsschaltanlage (1) nach
einem oder mehreren der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass sie ein erstes
Trennwandsystem (51) umfasst, das ein erstes Fach
(11) zum Aufnehmen des Sammelschienenaufbaus
(5) definiert und das erste Fach (11) von einem zwei-
ten Fach (12), das den Leistungsschalteraufbau (4)
aufnimmt, trennt.

7. Luftisolierte Mittelspannungsschaltanlage (1) nach
Anspruch 6, dadurch gekennzeichnet, dass sie ein
zweites Trennwandsystem (62) umfasst, das ein
drittes Fach (13) zum Aufnehmen eines Einspeise-
systems (6) definiert und das dritte Fach (13) von
dem zweiten Fach (12), das den Leistungsschalter-
aufbau (4) aufnimmt, trennt.

8. Luftisolierte Mittelspannungsschaltanlage (1) nach
Anspruch 6 oder 7, dadurch gekennzeichnet, dass
das erste (51) und/oder das zweite (62) Trennwand-
system aus einem isolierenden Material bestehen.

9. Luftisolierte Mittelspannungsschaltanlage (1) nach
Anspruch 6 oder 7, dadurch gekennzeichnet, dass
das erste (51) und/oder das zweite (62) Trennwand-
system aus einem leitfähigen Material bestehen.
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10. Luftisolierte Mittelspannungsschaltanlage (1) nach
einem oder mehreren der Ansprüche 6 bis 9, da-
durch gekennzeichnet dass der Leistungsschal-
teraufbau (4) für jede Phase zumindest eine erste
Durchführung (71) umfasst.

11. Luftisolierte Mittelspannungsschaltanlage (1) nach
Anspruch 10, dadurch gekennzeichnet, dass das
erste (51) und/oder das zweite (62) Trennwandsys-
tem eine Blende, die durch Interaktion mit der Durch-
führung (71) geöffnet / geschlossen werden kann,
aufweist.

12. Luftisolierte Mittelspannungsschaltanlage (1) nach
den Ansprüchen 9 und 10, dadurch gekennzeich-
net, dass die Durchführung (71) eine Steuerdurch-
führung ist, die ein Isoliersystem aufweist, das auf
einer Steuerung des elektrischen Feldes mit Steu-
erkondensatoren basiert.

13. Luftisolierte Mittelspannungsschaltanlage (1) nach
den Ansprüchen 11 und 12, dadurch gekennzeich-
net, dass das erste (51) und/oder das zweite (62)
Trennwandsystem und die Blende aus einem leitfä-
higen Material bestehen und dass die Steuerung des
elektrischen Feldes mit Steuerkondensatoren auf
der Außenfläche der Durchführung (71) eine metal-
lische konzentrische Schicht (711) umfasst.

14. Luftisolierte Mittelspannungsschaltanlage (1) nach
Anspruch 13, dadurch gekennzeichnet, dass die
metallische konzentrische Schicht (711) zur Erdung
der Steuerdurchführung wirksam mit der metalli-
schen Blende kuppelbar ist.

15. Luftisolierte Mittelspannungsschaltanlage (1) nach
den Ansprüchen 7 und 11, dadurch gekennzeich-
net, dass der Leistungsschalteraufbau (4) für jede
Phase eine zweite Durchführung (72) umfasst, wo-
bei das erste Trennwandsystem (51) eine Blende
umfasst, die durch Interaktion mit der ersten Durch-
führung (71) geöffnet / geschlossen werden kann,
wobei das zweite Trennwandsystem (62) eine Blen-
de umfasst, die durch Interaktion mit der zweiten
Durchführung (72) geöffnet / geschlossen werden
kann.

Revendications

1. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) comprenant un boîtier (2) définis-
sant un volume interne (3) pour loger au moins un
ensemble disjoncteur (4) et un ensemble de barre
omnibus (5), ledit ensemble disjoncteur (4) étant dé-
plaçable entre au moins deux positions de fonction-
nement et comprenant, pour chaque phase, au
moins un premier (411) et un second (412) contact

d’insertion pouvant être couplés à et découplés de
premier (31) et second (32) contacts fixes en dépla-
çant ledit ensemble disjoncteur (4), caractérisé en
ce que ledit ensemble disjoncteur (4) comprend en
outre un cadre de base isolant (41) supportant une
unité d’interruption (42) comprenant pour chaque
phase une chambre d’interruption, un actionneur
(43) pour actionner l’opération d’ouverture/de ferme-
ture de ladite unité d’interruption (42) et une chaîne
cinématique reliant de manière opérationnelle ledit
actionneur (43) à ladite unité d’interruption (42),
ledit second contact d’insertion (412) étant position-
né vers l’extérieur par rapport à une surface inférieu-
re dudit cadre isolant, lesdits premier et second con-
tacts d’insertion (411, 412) étant alignés verticale-
ment, un trajet de courant linéaire parallèle à un axe
de ladite chambre d’interruption étant créé entre les-
dits premier et second contacts d’insertion.

2. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon la revendication 1, carac-
térisé en ce que ledit premier contact fixe (31) est
connecté électriquement audit ensemble de barre
omnibus (5) et ledit second contact fixe (32) est con-
necté électriquement à un système d’alimentation
(6).

3. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon la revendication 1 ou 2, ca-
ractérisé en ce qu’il comprend un troisième (33) et
un quatrième (34) contact fixe, au moins un desdits
troisième (33) et quatrième (34) contacts fixes étant
au potentiel de terre, ledit ensemble disjoncteur (4)
étant déplaçable entre une première position décon-
nectée, une seconde position à la terre, dans laquel-
le lesdits premier (411) et second (412) contacts d’in-
sertion sont respectivement connectés électrique-
ment auxdits troisième (33) et quatrième (34) con-
tacts fixes, et une troisième position connectée, dans
laquelle lesdits premier (411) et second (412) con-
tacts d’insertion sont respectivement connectés
électriquement auxdits premier (31) et second (32)
contacts fixes.

4. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon la revendication 3, carac-
térisé en ce que lesdits troisième (33) et quatrième
(34) contacts fixes sont alignés verticalement.

5. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon l’une ou plusieurs des re-
vendications précédentes, caractérisé en ce que
lesdits premier (31) et second (32) contacts fixes
sont alignés verticalement.

6. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon l’une ou plusieurs des re-
vendications précédentes, caractérisé en ce qu’il

15 16 



EP 2 346 126 B1

10

5

10

15

20

25

30

35

40

45

50

55

comprend un premier système de partitionnement
(51) qui définit un premier compartiment (11) pour
loger ledit ensemble de barre omnibus (5) et sépare
ledit premier compartiment (11) d’un second com-
partiment (12) logeant ledit ensemble disjoncteur
(4).

7. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon la revendication 6, carac-
térisé en ce qu’il comprend un second système de
partitionnement (62) qui définit un troisième compar-
timent (13) pour loger un système d’alimentation (6)
et sépare ledit troisième compartiment (13) dudit se-
cond compartiment (12) logeant ledit ensemble dis-
joncteur (4).

8. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon la revendication 6 ou 7, ca-
ractérisé en ce que lesdits premier (51) et/ou se-
cond (62) systèmes de partitionnement sont réalisés
en un matériau isolant.

9. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon la revendication 6 ou 7, ca-
ractérisé en ce que lesdits premier (51) et/ou se-
cond (62) systèmes de partitionnement sont réalisés
en un matériau conducteur.

10. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon l’une ou plusieurs des re-
vendications 6 à 9, caractérisé en ce que ledit en-
semble disjoncteur (4) comprend, pour chaque pha-
se, au moins une première traversée (71).

11. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon la revendication 10, carac-
térisé en ce que lesdits premier (51) et/ou second
(62) systèmes de partitionnement comprennent un
volet qui peut être ouvert/fermé par interaction avec
ladite traversée (71).

12. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon les revendications 9 et 10,
caractérisé en ce que ladite traversée (71) est une
traversée de répartition ayant un système d’isolation
basé sur une commande de champ électrique de
condensateurs de répartition.

13. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon les revendications 11 et 12,
caractérisé en ce que lesdits premier (51) et/ou se-
cond (62) systèmes de partitionnement et ledit volet
sont réalisés en un matériau conducteur et en ce
que ladite commande de champ électrique de con-
densateurs de répartition comprend, sur la surface
externe de ladite traversée (71), une couche con-
centrique métallique (711).

14. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon la revendication 13, carac-
térisé en ce que ladite couche concentrique métal-
lique (711) peut être couplée de manière opération-
nelle audit volet métallique pour mettre à la terre la-
dite traversée de répartition.

15. Appareil de commutation moyenne tension à isole-
ment dans l’air (1) selon les revendications 7 et 11,
caractérisé en ce que ledit ensemble disjoncteur
(4) comprend, pour chaque phase, une seconde tra-
versée (72), ledit premier système de partitionne-
ment (51) comprenant un volet qui peut être
ouvert/fermé par interaction avec ladite première tra-
versée (71), ledit second système de partitionne-
ment (62) comprenant un volet qui peut être
ouvert/fermé par interaction avec ladite seconde tra-
versée (72).
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